Microwave-assisted rapid plant sample preparation for transmission electron microscopy.
The preparation of plant leaf material for transmission electron microscopical investigations can be a very time- and labour-consuming task as the reagents infiltrate the samples quite slowly and as usually most steps have to be performed manually. Fixation, buffer washes, dehydration, resin infiltration and polymerization of the resin-infiltrated leaf samples can take several days before the specimen can be cut ultrathin and used for ultrastructural investigations. In this study, we present a microwave-assisted automated sample preparation procedure that reduces preparation time from at least 3 days to about 5 h - with only a few steps that have to be performed manually - until the plant sample can be ultrathin sectioned and observed with the transmission electron microscope. For studying the efficiency of this method we have compared the ultrastructure of different leaf material (Arabidopsis thaliana, Nicotiana tabacum and Picea abies) which was prepared with a conventional, well-established chemical fixation and embedding protocol and a commercially available automated microwave tissue processor. Despite the massive reduction in sample preparation time no negative effects on cutting properties of the blocks, stability of the sections in the electron beam, contrast and ultrastructure of the cells were observed under the transmission electron microscope when samples were prepared with the microwave-assisted protocol. Additionally, no negative effects were detected on the dimensions of fine structures of grana stacks (including membranes, inter- and intrathylakoidal spaces), the nuclear envelope and the plasma membrane as the diameter of these structural components did not differ between leaf samples (of the same species) that were processed with the automated microwave tissue processor or by conventional fixation and embedding at room temperature.